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Abstract The aim of this study was to investigate sen-
sitivity and specificity of self-administrated tests aimed at
pain provocation of posterior and/or anterior pelvis pain
and to investigate pain intensity during and after palpation
of the symphysis. A total of 175 women participated in the
study, 100 pregnant women with and 25 pregnant women
without lumbopelvic back pain and 50 non-pregnant
women. Standard pain provocation tests were compared
with self assessed tests. All women were asked to estimate
pain during and after palpation of the symphysis. For
posterior pelvic pain, the self-test of P4 and Bridging test
had the highest sensitivity of 0.90 versus 0.97 and
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specificity of 0.92 and 0.87. Highest sensitivity for self-test
for anterior pelvic pain was pulling a mat 0.85. Palpation of
symphysis was painful and persistency of pain was the
longest among women who fulfilled the criteria for sym-
physeal pain. There were overall significant differences
between the groups concerning intensity and persistency of
pain (P < 0.001). Our results indicate that pregnant women
can perform a screening by provocation of posterior pelvic
pain by self-tests with the new P4 self-test and the Bridging
test. Palpation of the symphysis is painful and should only
be used as a complement to history taking, pain drawing
and pulling a MAT-test.

Keywords Low back pain - Pregnancy -
Provocation tests - Pelvic girdle pain - Screening

Introduction

Every second woman has some type of lumbopelvic pain in
pregnancy and in 75-83% of the cases, the pain is related
to the pelvic girdle with or without pain in the lumbar spine
region [6, 17]. The pelvic girdle includes muscles and
ligaments in the pelvis as well as the posterior sacroiliac
joints and the symphysis. Specific symphyseal pain affects
9.9% [3] of pregnant women, which in Sweden amounts to
about 10,000 out of the 100,000 women who give birth a
year.

Women with pelvic girdle pain (PGP) describe stabbing,
aching pain between the posterior iliac crests and the glu-
teal folds, with or without radiation down the leg [13, 25].
The classification of PGP can be made only after exclusion
of lumbar causes [25]. Pain in the pubic bone, sometimes
reported as an unpleasant sensation of movement, may
radiate to the pelvic floor and down the thigh. Pain from the
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symphysis, as well as from other parts of the pelvic girdle
typically increases in intensity from weight-bearing activ-
ities, such as standing, rising and walking [9, 13].

The aetiology of PGP is unknown, but hormonal and
biomechanical causes are discussed [11, 13, 16]. During
pregnancy, there is a hormonal induced relaxation of the
pelvic joints to prepare for delivery. The increased mobility
may lead to higher demands on stabilizing ligaments and
muscles. When the demand is not met, pain may follow.

Most women recover from pregnancy-related PGP;
however, 8.6% had severe persistent pain 2 years after
pregnancy [2]. Women with persistent pain report high
disability and difficulties in returning to work [8]. In a 12-
year follow-up study of women with some type of lum-
bopelvic pain severe enough to require sick leave while
pregnant, 92% reported pain during a subsequent preg-
nancy and 86% had recurrent pain while not pregnant [4].
Pregnancy is thereby a risk factor for persistent lumbo-
pelvic pain requiring long-term sick leave.

To study the relatively small group with risk of per-
sisting pain, screening needs to be performed using large
surveys. When evaluating PGP postpartum, many studies
use questionnaires [4, 21, 24], some including a pain
drawing [14, 15, 17, 23]. However, clinical experience
shows that some women have difficulties in anatomically
locating the pain on a pain drawing. To date, questionnaires
have not included pain provocation tests, which make the
identification of PGP less reliable in a large survey. In the
guidelines for PGP, recommended tests for classification
are: the posterior pelvic pain provocation test, Patrick’s
Faber test, palpation of long dorsal sacroiliac ligament and
Gaenslen’s test [25]. These tests, with exception of the
Patrick’s Faber test, require that the women visit an
examiner. If these tests could be modified so that the
women were able to perform them as a self-test, this would
help obtain information that complements surveys and
longitudinal studies including questionnaires. Thus there is
a need for development of self-administered tests and a
need to evaluate them before they may be used as a
screening tool to better understand the course of PGP.

To evaluate pain from the symphysis, the recommended
tests are the modified Trendelenburg test and palpation of
the joint [1]. Palpation of the symphysis was defined by
Albert et al. as pain >5 s after palpation.

Our clinical experience has shown that palpation of
symphysis is very painful not only for women with PGP,
but also for pregnant women without symphyseal pain
symptoms. There is a lack of knowledge about the pain
during the palpation and persisting pain after. There is also
a need for additional/modified tests for women with pain
from the symphysis to determine that tests could be per-
formed independently by the patient as a screening tool in
studies.
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The aim of this study was therefore twofold: (1) to
investigate sensitivity and specificity of self-administrated
tests aimed at pain provocation of posterior pelvis and/or
anterior pelvis pain in pregnant women with or without low
back pain and in non-pregnant women without low back
pain. (2) To investigate the pain intensity during and per-
sistency of pain after palpation of the symphysis in
pregnant women with and without lowback pain and in
non-pregnant women.

Methods

A total of 175 women participated in the study. The women
included consisted of a consecutive series of 100 pregnant
women with lumbopelvic pain referred to a specialist clinic
and 25 pregnant women with no lumbopelvic pain recrui-
ted from prenatal healthcare clinics in the Gothenburg
region. Additionally, a group of 50 non-pregnant fertile
women denying lumbopelvic pain during the last
12 months were included. They were recruited among
friends and staff at the hospital or students at the university.
Demographic data such as age, parity and gestational
weeks of all the participants are presented in Table 1. The
group of pregnant women with lumbopelvic pain was well
distributed concerning educational level and sedentary
versus active lifestyle.

The women gave their consent to participate in the
study after receiving verbal and written information. To
exclude women with exclusive pain from the lumbar
spine, active end range movements were performed in
flexion, extension, rotation and lateral flexion. If the
women could perform the movements to end range
without pain provocation in the lumbar spine, lumbar pain
was excluded as the cause of pain. The hip was excluded
as the cause of pain with end range tests of the hip joints
in abduction, flexion, internal and external rotation. The
women also underwent a straight leg raising test to
exclude nerve-root pain. To verify the pain/absence of
pain, the women were interviewed about their daily
symptoms from their pelvic girdle and lower back, pain in
general and specifically pain when turning in bed as this
activity often provokes lumbopelvic pain. For pain loca-
tion, the women also made markings on a pain drawing
[20].

Subsequently, the women performed pain provocation
tests of sacroiliac and symphyseal joints in a standardized
order. The test protocol was assessed in seven pregnant
women with low back pain before the start of the main
study. Some minor adjustments were made about the order
of the tests and the instructions given. The test protocol
consisted of the following tests performed by the examiner
and the presence/absence of pain was noted:
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Table 1 Age, parity and
gestational weeks in the women

Pregnant women with

Pregnant women without Non-pregnant

. lumbopelvic pain lumbopelvic pain n = 25 women

who were tested in the study /SimpleParasn = 100 n =50
Age, years 30.5 (4.8) 30.0 3.2) 28.2 (8.4)*

* Significant differe.:nce to . Mean (£SD)
pregnant women with pelvic . )
pain (P < 0.01) Parity 2 (1-6) 1 (1-3)* 0 (0-4)**
** Significant difference to Median (min-max)
pregnant women with pelvic Gestational week 24.6 (4.1) 24.0 (7.5) -
pain and without pelvic pain Mean (£SD) (range) (14-31) (7-38)

(P < 0.001)

The posterior pelvic pain Lying in the supine position with 90°
provocation test (P4 test) flexion at the hip, the examiner
[18] presses on the flexed knee, along

the longitudinal axis of the femur.
Positive test = reproducing the
pain in the SI area

Patrick Faber test [1] Lying in the supine position with one
hip flexed, abducted and rotated so
that the heel rests on the opposite
kneecap. Positive
test = reproducing the pain in the

SI area

The modified Trendelenburg
test [1]

Standing on one leg, flexing the other
with the hip and knee at 90°.
Positive test = reproducing the
pain in the SI area

The following self-administered tests were performed
by the women and the absence or presence of familiar pain
was noted:

The self-assessed P4 Lying in the supine position with 90°
flexion at the hip the patient presses
on the flexed knee, along the
longitudinal axis of the femur.
Positive test = reproducing the pain

in the SI area

Four-point kneeling with
extension of one leg

In four-point kneeling, the patient
extended one leg at a time

Positive test = pain in the symphysis or
SI area
Bridging with extension of The patient lifted the buttock and
one leg extended one leg

Positive test = reproducing the pain in
the SI area

Pulling a mat (MAT-test) The patient performed a movement of
hip abduction and adduction

simulating the movement to pull a mat

Positive test = pain in the symphysis

All tests were performed once on each leg (Figs. 1, 2, 3,
4).

The women were also asked to estimate pain intensity
during the palpation of the symphysis [1] on a visual
analogue scale (VAS), consisting of a 100-mm horizontal
line, ranging from no pain to worst possible pain [10]. A
pressure of 15 kg was applied during 5 s and persisting
pain after 5 s was described as a positive test [1]. In
addition to this, the time of pain persistence after palpation
was documented.

To standardize the performances of the tests, examiners
trained together before starting the inclusion.

As a reference standard for posterior PGP, the following
definitions according to Ostgaard [19] were used (All cri-
teria had to be fulfilled):

e A history of time and weight-bearing related pain in the
posterior pelvis, deep in the gluteal area

e A pain drawing with well-defined markings of pain in
the buttocks distal and lateral to the L5-S1 area, with or
without radiation to the posterior thigh or knee, but not
into the foot

e A positive posterior pelvic pain provocation test

e Free movements in the hips and spine and no nerve-root
syndrome

e Pain when turning in bed.

As a reference standard for anterior pelvic pain the
following definitions were used (All criteria had to be
fulfilled):

e A history of symphyseal pain
e Pain in the pubic region during palpation of the
symphysis.

For identification of posterior pelvic pain according to
reference standard, the following four self-administered
tests were performed: self-assessed P4, four-point kneeling
with extension of one leg, bridging with extension of one
leg and modified Trendelenburg test.
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Fig. 3 The self-assessed P4

Fig. 4 Four-point kneeling with extension of one leg

For identification of anterior pelvic pain according to
reference standards, the following two self-administered
tests were performed: pulling-a-mat test and modified
Trendelenburg test.

Statistical methods

SPSS version 15.0 was used for the statistical analyses.
Comparisons among the groups at baseline were performed
with an ANOVA for the normally distributed continuous
variables and with a Kruskal-Wallis analysis for the vari-
ables on the ordinal level.

Pain intensity between the groups after palpation of the
symphysis and the duration of pain in seconds after
palpation were analysed with Kruskal-Wallis test. Com-
parisons between two groups were performed with the
Mann—Whitney U test. For multiple comparisons, Bonfer-
roni corrections were made. Statistical significance was set
at P < 0.05.

Sensitivity and specificity were analysed for PGP and
anterior pelvic girdle pain with the reference standard
according to the definitions described above.

The ethic research committee approved the study and all
participating women gave their informed consent before
entering the study.

Results

Results of the tests for all three groups are presented in
Table 2. For the women who fulfilled the criteria stated as
the reference standard for PGP used in this study, the
sensitivity of the self-administered tests is described in
Table 3. The self-test of P4 and the bridging test had the
highest sensitivity. The calculation of the specificity was
based on those who did not fulfil the reference standard for
PGP. The specificity was high for the different tests, with
scores ranging from 0.87 to 0.97 (Table 3).

The sensitivity and specificity of the self-administered
tests (and Patrick’s test performed by an examiner), using a
positive P4 test as reference standard, are described in
Table 4.

The self-test of P4 had a sensitivity of 0.84. Notable is
that Patrick’s test, performed by an examiner, had a sen-
sitivity of 0.55.

Of the women who fulfilled the criteria of anterior pelvic
pain according to the reference standard, the sensitivity for
the functional test used was high for a positive pain drawing
(0.96) and for the MAT-test (0.85) (Table 5). The definition
used for a positive pain drawing was when the women had
marked pain over the symphyseal area. The specificity based
on the women who did not fulfil the reference standard was
also high for the MAT-test and positive pain drawing.

The specificity for all tests included in this study was
also calculated with 50 non-pregnant women without low
back pain. The results indicate high specificity for all the
tests (Table 6).

Pain intensity and pain duration from the palpation are
presented in Figs. 5 and 6. The test was painful in the
majority of the women and the overall differences between
groups were significant (P < 0.001). When performing
additional multiple two-group comparisons (with Bonfer-
roni correction), the comparisons were significant
(P < 0.01) except for the difference between the pregnant
women without low back pain and the non-pregnant
women. The duration of pain was longest among women
who fulfilled the criteria for symphyseal pain and the over-
all difference between groups was significant (P < 0.001).
As in the analysis for pain intensity, the additional two-
group analyses were significant (P < 0.01) except for the
difference between the pregnant women without low back
pain and the non-pregnant women.
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Table 2 Results of the test in

Test
the three groups of women

Pregnant women Pregnant women Non-pregnant
with lumbopelvic pain without lumbopelvic women

n =100 pain n = 25 n =50

Posterior pain

History of posterior pain (n) 96 0 0
Positive pain drawing () 94 0 0
Positive P4 (n) 97 1 1
Positive Patrick’s Faber test (n) 53 0 0
Positive, modified Trendelenburgs test (n) 37 0 0
ASLR, 0-10 3 (0-9) 0 (0-2) 0 (0-3)
Pain while turning in bed, n 91 0 0
Positive self-assessed P4 (n) 84 0 0
Four-point kneeling with leg extension 50 1 0
Positive Bridging test (n) 69/74* 1 0
Fulfilling defined criteria for 89 0 0

posterior pain

Anterior pain

History of symphyseal pain () 38 0 0
Positive pain drawing (n) 41 0 0
Positive palpation of the symphysis (1) 37 1 2
Positive modified Trendelenburgs test (n) 22 0 0
Positive four-point kneeling test (n) 21 0 0
Positive functional test ‘pulling a mat’ (n) 34 0 0
Fulfilling defined criteria for anterior 27 0 0

pain

Table 3 The sensitivity is based on the 89 women who fulfilled
reference standard of PGP

Table 4 The sensitivity is based on the 98 women who had a positive
P4 test performed by an examiner

PGP including P4 test according to
definition in this study

Sensitivity Specificity
n =89 n = 36
Self-test P4 0.90 0.92
Bridging test 0.97* 0.87
Four-point kneeling 0.46 0.88
Mod Trendelenburg test 0.6 0.97

The specificity is based on 36 women who did not fulfil the reference
standard. 11 pregnant women with low back pain and 25 pregnant
women with no low back pain

* 69 of the 89 women performed the Bridging test in one group and
31 of 36 women in the other group

Discussion

The main findings of this study were that women can
perform the screening test for PGP at home and that the
painful palpation of the symphysis may be replaced by a
functional test and a pain drawing. However, due to the fact
that most pregnant women were recruited from a special
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Posterior pelvic pain provocation test (4-p)

Sensitivity Specificity
n =98 n =27
Self-test P4 0.84 1.0
Patrick’s test 0.55 0.96
Bridging test 0.93 0.89
Four-point kneeling 0.51 0.96
Mod Trendelenburg test 0.37 1.0

The specificity is based on 27 women with negative P4 test performed
by an examiner. 24 pregnant women with no low back pain and 3
pregnant women with low back pain

clinic and that most of the non-pregnant women were
health care providers, future trials are needed before gen-
eralisation to other populations can be made.

Posterior pelvic pain provocation tests
The results of this study indicate that the P4 self-test and the

Bridging test are accurate as an initial screening tool to
classify posterior PGP. The P4 self-test and the Bridging test
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Table 5 The sensitivity is based on the 27 women who fulfilled the
reference standard for anterior pelvic pain used in this study

Anterior pelvic pain according to definition
in this study

Sensitivity Specificity
n=27 n =98
Positive pain drawing  0.96 0.85
Pulling a mat 0.85 0.89
Mod Trendelenburg test 0.48 0.90

The specificity is based on 98 women who did not meet the reference
standard used in this study. 73 pregnant women with low back pain
and 25 pregnant women with no low back pain

Table 6 The specificity for the functional self-tests for posterior
pelvic pain and for self-tests for anterior pelvic pain including pain
drawing is based on the 50 non-pregnant woman with no low back
pain

Test for posterior Specificity Test for anterior Specificity
pelvic pain n =150 pelvic pain n =150

n =150
Self-test P4 1.0 Positive pain drawing 1.0
Bridging test 1.0 Pulling a mat 1.0

Four-point kneeling 1.0 Mod Trendelenburg 1.0

test

Mod Trendelenburg 1.0
test

Fig. 5 Bridging with extension of one leg

have high sensitivity when compared with that of the P4 test,
which implies that the test identifies posterior PGP when it is
present. The two new self-administered tests have high
specificity when compared with that of the P4 test in all tested
groups of women, with that of which implies that the tests
correctly reject the classification of PGP.

Fig. 6 Pulling a mat (MAT-test)

In a previous trial, it was shown that the P4 test had a
higher sensitivity for unilateral posterior PGP than Pat-
rick’s test (0.84 and 0.42 respectively) [1]. The P4 self-test
and the Bridging test are in accordance with the P4 test
regarding sensitivity and specificity, indicating that these
tests are good in spite of the moderate specificity when
compared with that of the Patrick’s test. As the four-point
kneeling test did not show as high sensitivity in comparison
with the two recommended pain provocation tests, or in
comparison with the P4 self-test and the Bridging test, the
test cannot be recommended.

The aetiology of PGP is unknown and the origin of the
pain is not identified. Therefore, the provoked structure of
the test cannot be defined [18]. Until the aetiology is better
understood, the goal of the provocation test is identification
of a familiar pain. The tests still have a value in a clinical
reasoning as good effect of treatment for identified PGP
syndrome has been reported [25]. Additionally, if women
can do the first screening at home, larger samples may be
studied which is needed in future epidemiological studies.

Although the provoked structures by the P4 test are
unknown, we can speculate that the test produces a ventral
separation and a dorsal compression of the posterior
sacroiliac joints. The same mechanism may occur during
the modified pain provocation tests (the P4 self-test and the
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Bridging). On the contrary, during the modified four-point
kneeling test, the biomechanical hypothesis of the test is
that a ventral compression and dorsal separation occur in
the posterior sacroiliac joints. This ought to happen due to
the gravity man muscle action on the pelvis. If this theory
is correct, it may explain why the sensitivity is higher for
the P4 self-test and the Bridging test when compared with
the four-point kneeling test.

The biomechanical hypothesis behind the Patrick’s test
may be a ventral separation and a dorsal compression in the
posterior sacroiliac joints. A reflection though is that a
great deal of the movement occurs in the hip joint and that
the load on the pelvic structures is relatively low. This may
be one reason why the Patrick’s test does not have as high
sensitivity as the P4 test or the P4 self-test and the Bridging
test.

Anterior pelvic pain provocation tests

Palpation of the symphysis pubis is painful for most
pregnant women, irrespective of the presence or absence of
symphyseal pain. In addition, 35% of the non-pregnant
women reported VAS >50 mm. A prerequisite for a
positive palpation test is pain duration of more than 5 s [1].
The results of this study indicate that for most women pain
persisted longer than 5 s and it persisted for the longest in
the group of pregnant women with symphyseal pain.
Interestingly, the palpation of the symphysis was negative
in 26% of the women with symphyseal pain according to
the pain history.

The high sensitivity and specificity identified for sym-
physis palpation indicate that it is an accurate test. A lower
sensitivity (0.60 vs. 0.74) and a higher specificity (0.99 vs.
0.89-0.96), as compared to the result of this study, have
been reported by Albert et al. [1]. The higher specificity in
the study by Albert et al. may be explained by their larger
sample size. In a recent smaller study, lower sensitivity
(0.59) as well as lower specificity (0.50) was reported for
the symphysis palpation [5].

The pain drawing showed the highest sensitivity,
whereas the modified Trendelenburg test and four-point
kneeling test had the lowest sensitivity. In a woman with a
history of symphyseal pain, combining the pain drawing
and pulling a MAT-test shows the same results as com-
bining the pain drawing and symphyseal palpation.
However, as the palpation test is very painful, it should be
avoided if possible.

An observation by the testers was that the modified
Trendelenburg test seemed to vary depending on if the
subjects had time to pre-activate the stabilizing muscles
before the leg lift. This indicates a need for further studies
on the association of symphyseal pain and stabilizing
muscles of the trunk.
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Limitations in the study

Some of the pregnant women and non-pregnant women
without pain were recruited from the author’s work place
and from friends. This resulted in a large proportion of
health care providers in the study. These women were,
however, not familiar with tests used for diagnosing PGP.
The majority of pregnant women without pain were
recruited from one antenatal health care clinic. The vari-
ance of the sample is thereby limited and does not represent
a normal population. A randomized selection would have
been preferable.

Statistically significant differences were identified
between groups regarding age and parity that may have
influenced the result. The high sensitivity of the P4 test to
the P4 self-test and the Bridging test may partly be
explained by the fact that the pregnant women with pain
were referred to a special clinic for PGP. If women with
lower pain intensity had been included, the result might
have been different. It would therefore be of value to
investigate the accuracy of the modified self-tests in
women with lower pain intensity.

A limitation of the tests is that it may be a problem for
women to perform them correctly after only written
instructions. It may for instance be difficult for the women
to perform the P4 self-test with the hip in 90° flexion. The
women performing the test in our study were supervised
during the tests and corrected if necessary. It would be
interesting to study if difference in performance could be of
importance for the sensitivity, specificity, validity and
reliability of the tests to see if the tests are valid also for
women receiving only written instructions or only for those
who have performed the tests previously under supervision.

It is desirable that the examiner is unaware of the
patients’ presence of pain in a study of pain provocation
tests to prevent preconceived ideas of test expectation. In
the evaluation of pregnant and non-pregnant women
without pain, only subjects without pain in lower back and
the pelvic region were included, which might have inter-
fered with the performance of tests.

One limitation of this study is that no repeated lumbar
movements to end range were performed. This implies that
women with discogenic pain might be present in the
sample [12]. However, in a study of PGP, the women
screening positive for PGP would be clinically thoroughly
examined and could then be excluded if the pain had
lumbar causes.

The subjects performed the self-administered tests
before the tester did the confirmatory test. There is a pos-
sibility that the pain from the first provocation facilitated
the second pain provocation. Performing the self-test and
the confirmatory test on separate days would be an alter-
native. However, courses of pain may vary on different
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days and therefore this would not have been an optimal
design either.

PGP and lumbar pain are probably two different syn-
dromes as the clinical presentation and the course differ [6,
7, 22]. As women with lumbar pain were excluded, women
with combined PGP and lumbar pain were excluded as
well. This implies that the result of this study is generalized
to women with PGP only.

Conclusions

Our results indicate that pregnant women can perform a
screening of their posterior pelvic pain with the new P4
self-test and the Bridging test. Further evaluation of the
self-test is required to be useful in questionnaire evalua-
tions. Palpation of the symphysis is painful and should only
be used as a complement to history taking, pain drawing
and MAT-test.
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